The dynamic testing of a model in the University of Virginia cold magnetic balance wind-tunnel facility is expected to consist of measurements of the balance forces and moments, and the observation of the essentially six degree of freedom motion of the model. The aerodynamic derivatives of the model are to be evaluated from these observations. This paper is 
One of these, the MIT/French system, basically supports a cylindrical magnetic core and is effectively a five component balance. Roll control has been added but is essentially an independent subsystem. This system easily makes static tests of models in which the model is held at a fixed orientation and the forces and moments are measured. The system also can drive the model in simple oscillatory modes of motion to measure, for example, dynamic stability derivatives. Dynamic testing with the MIT/French system suffers from (1) the small magnitudes of the aerodynamic forces and moments caused by the motion in comparison with the forces and moments required to force the motion and (2) the complexities involved in dynamic calibrations of the magnetic balance system.
In the other magnetic balance, the University of Virginia 6 system, a magnetic sphere is supported and the system is basically a three component balance. By responding to translation at frequencies below a somewhat adjustable "balance frequency", it holds the model in the test section. A model built around the magnetic sphere is nearly rotationally free at all frequencies and is essentially free in translation above the "balance frequency" (of the order of 10-15 hertz in the prototype). This sort of operation is called Quasi-6
Degree of Freedom operation and is considered to be the nearest thing to free-flight obtainable in a wind tunnel. The study of the dynamic stability of a model (a prime application of the U. Va. system) corresponds to measuring the balance forces and moments, observing the model motion, and inverting the equations of motion to obtain the aerodynamic forces and moments, static and dynamic. An obvious inconvenience with this system is that the motion of the model cannot be restricted to simple one or two degree of freedom oscillations. Thus the problem of extracting the aerodynamic information from the experimental data involves the use of 6 degree of freedom motion data. The U. Va. prototype is designed specifically for the case of spinning axisymmetrical bodies (missile types) in supersonic flow. The extension to airplane types and subsonic flow is expected to be made in the not-too-distant future. 
where N is the number of data points. This can be written as follows : 
The change in X due to small changes in the parameters C as" "> given by the sensitivity coefficients, defined thus:
Differentiating Eq. (4) with respect to c. it follows that
These are the parametric equations, which are a set of linear differential equations with variable coefficients.
The solution of Eq. (4) is expressed in terms of Eq. (5) and Eq. (6) in the form of a truncated Taylor series:
In the present case the parameters C are ordered sequentially in the following way: Equations (7) and (9) 
Modelling Problem
The modelling problem is that of determining a "best" set of aerodynamic derivatives for a body from its observed motion.
It is conceivable that an important derivative could be missed, if the aerodynamic characteristics of the body are sufficiently strange and unknown.
A very preliminary attack on the general modelling problem, as well as a basic verification of the two chosen inversion methods, is accomplished in the following way. One assumes the perfect data are real, and of course very accurate, motion data for a body,the aerodynamic derivatives of which are completely unknown. The problem then is to see if one can construct a 15 logical argument to determine a "best" set of aerodynamic derivatives for that data subject to the ignorance assumption.
(Of course, in the present case, one may also make comparisons and draw conclusions using the "known" derivatives for that data.)
The (1) The "Brute-force" Method
The number of aerodynamic derivatives, n, chosen in Eq. (3) is arbitrary. This is true also for the corresponding force equation. Table 1 derivatives, the matrix A was singular and no solution was
found. Table I also shows the important groupings which follow from the fact that the quantity Dw + pv -q is very small.
An inspection of Table I surprising.
An inspection of Table I 
